Head-head/tail-tail relative orientation of the pore-forming domains of the heterodimeric ABC transporter TAP.
The transporter associated with antigen processing (TAP) is a heterodimeric member of the large family of ABC transporters. The study of interactions between the subunits TAP1 and TAP2 can reveal the relative orientation of the transmembrane segments, which form a translocation pore for peptides. This is essential for understanding the architecture of TAP and other ABC transporters. The amino-terminal six transmembrane segments (TMs) of human TAP1, TAP1 (1-6), and the amino-terminal five TMs of TAP2, TAP2(1-5), are thought to constitute the pore of TAP. Two new approaches are used to define dimer interactions. We show that TM6 of TAP1 (1-6) is able to change topology post-translationally. This TM, along with a cytoplasmic tail, is translocated into the endoplasmic reticulum lumen, unless TAP2 is expressed. Coexpression of TM(4-5) of TAP2 stabilizes the topology of TAP1 (1-6), even when the TM1 of TAP1 is subsitituted with another sequence. This suggests that the carboxy-terminal TMs of the pore-forming domains TAP1 (1-6) and TAP2(1-5) interact. An alternative assay uses photobleaching in living cells using TAP1 (1-6) tagged with the green fluorescent protein (GFP). Coexpression with TAP2(1-5) results in reduced movement of the heterodimer within the endoplasmic reticulum membrane, as compared with the single TAP1 (1-6) molecule. In contrast, TAP2(1-4) has no effect on the mobility of TAP1 (1-6)-GFP, indicating the importance of TM5 of TAP2 for dimer formation. Also, TM1 of both TAP1 and TAP2 is essential for formation of a complex with low mobility. Dimerization of the pore-forming transmembrane domains of TAP1 (TM1-6) with its TAP2 counterpart (TM1-5) prevents the post-translational translocation of TM6 of TAP1 and results in a complex with reduced mobility within the endoplasmic reticulum membrane compared with the free subunit. These techniques are used to show that the pore-forming domains of TAP are aligned in a head-head/tail-tail orientation. This positions the following peptide-binding segments of the two TAP subunits to one side of the pore.